The full-length extracellular domain (ECD) of protein tyrosine phosphatase d (PTP-d) functions as a ligand to promote cell adhesion and neurite outgrowth; this ECD contains three immunoglobulin (Ig) repeats and eight fibronectin type III (FN III) repeats. However, it is not known which regions of the ECD regulate its ligand functions. Therefore, we constructed and expressed a fusion protein of the PTP-d ECD lacking FN III repeats 4-8, and tested this protein for neuronal adhesion and neurite-promoting ability. Compared to the full-length isoform, the truncated ECD was poorer at promoting adhesion, but a more potent promoter of neurite growth. The results suggest that distal FN III repeats of PTP-d are important in adhesive functions, but dispensable for neurite outgrowth promotion. As the predominant isoform of PTP-d during neural development (type D) also lacks distal FN III repeats, the functional properties we observe may be relevant to periods of axon extension, suggesting that splice variants of receptor PTPs play distinct roles in neural development.
Introduction
Receptor protein tyrosine phosphatases (RPTPs) are a large family of transmembrane receptors that regulate neural development. Specifically, type IIa and type III RPTPs have been shown to regulate axon outgrowth during development and regeneration (Bixby, 2000; Johnson and Van Vactor, 2003) . Interestingly, RPTPs can act in axon growth regulation not only as receptors, but also as ligands, through their various extracellular domains (ECDs) (Bixby, 2000) . Type IIa RPTPs are especially interesting in this regard, as their ECDs comprise immunoglobulin (Ig) and fibronectin type III (FN III) repeats, placing them in the Ig superfamily of cell adhesion molecules (CAMs).
We have focused on the type IIa RPTP PTP-d, a homophilic CAM with an ECD comprising three Ig repeats and eight FN III repeats (Fig. 1A) . When expressed as an Fc fusion protein, the full-length PTP-d ECD is adhesive, promotes neurite outgrowth, and is an attractive guidance cue for forebrain neurons (Wang and Bixby, 1999; Sun et al., 2000) . In vivo studies suggest that PTP-d is involved in the guidance and termination of both retinal and motor axons during embryonic development (Johnson et al., 2001; Stepanek et al., 2005; Uetani et al., 2006) .
Several different PTP-d isoforms are predicted to exist due to alternative splicing in the mouse and human; these are
